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P. R. Tramutt and petrographic examinations were performed under 
the supervision of W. Y. Holland. E. A. Jenne, Water Resources 
Division, U. S. Geological Survey, aided the investigation by pressure  
filtering one of the samples for X-ray examination. W. M. Borland 
represented the Hydrology Branch and acted as coordinator of the 
investigation. 

INTRODUCTION 

~ r i n i t ~  Dam is the principal feature of the Trinity River Division of 
the Central Valley Project. Trinity Reservoir, located in northern 
California near Redding, Figure 1, has a storage capacity of 2-112 
million acre-feet. Releases from Trinity Reservoir pass into 
Lewiston Reservoir behind Lewiston Dam about 6 miles downstream 
from Trinity Dam. Flows ark diverted from Lewiston Reservoir 
through Clear Creek Tunnel and Powerplant into Whiskeytown Reservoir.  

The geologic formation o@he Pight side of Trinity Reservoir consists 
of decomposed gravels, &ales, and tuffaceous sediments that could 
be carried.byrunoff into the  reservoir^. There a r e  also one o r  two 
landslide a reas  around the lake. An a rea  on the right side of the 
reservoir  had recently been burnt over by a forest f ire.  Turbidity 
was observed at the surface of Trinity Reservoir immediately after 
the:December 1964 flood and was apparently distributed throughout 
the lake. The suspended material probably settled into the lower 

The suspendedmaterial might have originated in thk main channel 
o r  tributaries upst reamfrom the reservoir  during the flood o r  might 

.have been caused by torrential rains with heavy runoff o r  landslides 
in the reservoir  area.  

Water s ahp le s  were obtained from Trinity Reservoir and several  
points.aH f a r  downstream as Whiskeytown Reservoir for  limited 

atification was very weak. 

hotographs showed that the turbid releases were greenish-. 
; the disco1ored;water carried through.WhiskeytownReservoir 
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The turbidity problem apparently extended through the system; 
therefore, water samples and temperature and turbidity data were 
taken at several paints in the system. Primary attention was given 

'Theintake structure at Trinity Dam allows withdrawal from the riser- 
voir at one level only.. Modifications t o  the structure to permitkelectiy 
withdrawal could not be economically justified. The volume of floc- 
culants required to coagulate and settle suspended material in a reser- 
voir of this size was also impractical. Therefore, there appeared to 
be no practicable solution to this problem. However, as indicated by 
the data of.,March 23, 1966, a density current is no longer present. 
Either theturbidity was diffused throughout the reservoir during 
temperature destratification in the spring, or  releases from the -  
reservoir consumed the dense lower layer. The former premise 
appears more likely. The problem could reappear, however, which 
lends importance to the design of multiple outlets for reservoirs. 

PROBLEM ANALYSIS 

Field Sampling and Measurements 

r e  analyzed in'the Denver Laboratory. 



were present in Whiskeytown Reservoir, as had been indicated earlier 
by visual observations. On March 23, 1966, the temperature stratifica- 
tion in Trinity Reservoir was quite weak, but the water temperature was 
cooler than observed in October and December. The absence of well- 
defined stratification may account for the zero turbidity observed on 
this date. The suspended material may have diffused through the reser-  
voir, thus reducing the concentration to a negligible quantity. 

I Laboratory Analyses 

The results of analyses performed by the chemical Engineering Branch 
in Denver a re  summarized in Table 3. Although all the December 

; samples lis$x? in Table 2 were available', only the five from the upstream 
and downstream limits of the system were chosen for analysis. Two of 
the March samples were submitted; one was used for chemical analysis 
and the other was pressure-filtered for petrographic ~xamination. 

.-; 
The December,samples, A1 and A4 near the bottom of ~ r i n i t f k e s e r v o i r ,  

Residues from Samples A4 and D l  in Trinity -_ ~ p g e r v o i r  were examined 
by microscope and X-ray diffraction in theTetrographic Laboratory. 
The results were generally similar for each of theraamples, which 
were believed to adequately represent the material suspended in ,Trinity 

silt consisted of angular quartz, feldspar, mica, chlorite, amphi- 
s, and other unidentified minerals. . .  
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in,Table 3. The sample was generally similar to the December 
samples, with the important exception that suspended sediment was 
essentially absent. Sample A3 was pressure filtered and the very 
thin, buff-colored coating on a nitrocellulose filter disk was examined 
in the Petrographic Laboratory. Results of X-ray diffraction were 
inconclusive because of the very small sample size, but i t  seemed 
likely that montmorillonite and possibly mica-clay were present. 

SUMMARY OF RESULTS 

Visual observations, field measurements, and laboratory analyses 
clearly indicated the presence of a turbid density current in the reser-  
voirs of the Trinity RiverDivision. The turbidity was the result of 
very fine suspended clay particles in the cool lower layer of the tem- 
perature stratified reservoirs. The suspended material probably 
entered Trinity Reservoir during the flood of December 1964. Sampling ; 

in March 1966 showed that the stratification had weakened during winter 
cooling and that the turbidity was no longer present. The absence of 
turbidity may be directly related to the condition of uniform tempera- 
ture in the reservoir. The turbidity may have diffused to  a negligible 
concentration as the temperature stratification weakened. Additional 
sampling at  :intervals is recommended to determine if the turbidity ~. 

again becomes prevalent as the strength of the temperature stratification 
increases; ";, 
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